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Abstract 
Charge transport in organic materials is limited by the low mobilities of charge carriers and by 
the charge trapping effects of impurities and defects. Both charge transport and photocurrent 
generation are related to the morphology of the conjugated polymer. Stability is a common 
problem with organic solar cells and need to be treated by using more stable organic material 
or by encapsulation. In this work and in order to study charge transport properties, organic 
solar cells based on P3HT:PCBM material, with and without encapsulation, were measured 
and analyzed using temperature dependent admittance spectroscopy measurements. 
The admittance spectroscopy (AS) clearly reveals two different defect states with activation 
energies of 97 and 150 meV. The presence of these defects was also confirmed by charge 
deep level transient spectroscopy (Q-DLTS) measurements. In attempt to understand the 
origin of these defects, simulations of the C-f-T spectrum were carried out using the effective 
medium model (EMM) and gave good agreement with the measurements results. The 
constructed model will be used afterwards to gain further insight about how to improve 
organic solar cells performance. 
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